Hyaluronic acid enhances induction of the acrosome reaction of human sperm through interaction with the PH-20 protein.
When capacitated human sperm were treated with hyaluronic acid (HA) for 30 min prior to the addition of progesterone or solubilised human zonae pellucidae, there was a significant increase in the percentage of acrosome reactions. Progesterone treatment alone increased acrosome reactions from 10.5% to 21.8% and pretreatment with 100 micrograms/ml HA resulted in 33.0% acrosome reactions. With zonae pellucidae treatment alone the increase was from 9.0% to 23.5% and with HA pretreatment it was 48.8%. HA treatment alone had no direct effect on acrosome reactions, and the enhancing effect of HA was not removed when sperm were washed prior to the addition of either acrosome reaction agonist. Experiments with sperm 5 min after HA treatment demonstrated that enhancement of acrosome reactions was apparent as early as 1 min after addition of zonae and within 5 min after addition of progesterone. When sperm were pretreated with Fab fragments of anti-PH-20 IgG, then with HA and then with progesterone or zonae pellucidae, there was no enhancement of the acrosome reaction. Fab treatment did not induce acrosome reactions and did not interfere with the action of either agonist in the absence of HA. Sperm that were treated with HA had significantly higher intracellular calcium levels, and pretreatment with Fab reduced this increase to 42.7%. Addition of progesterone to HA-treated sperm was followed by another large increase in intracellular calcium, which was lower when sperm were pretreated with Fab. These results suggest that HA interacts with the PH-20 protein to increase basal levels of intracellular calcium and thereby potentiates the acrosome reaction. The data support the hypothesis that HA in the cumulus matrix may act to prime the fertilising sperm for induction of the acrosome reaction by constituents of the cumulus and/or zona pellucida.